EXPANSION   OF   GASES
to the position at a that it had in the first part of the experiment: this is done with great precision with the aid of the glass of the cathetometer.1 The mercury which has flowed out is weighed, and from this the volume v is calculated.
The mercury is then run out until the meniscus coincides with p. The weight of mercury drawn off, added to that which gave the volume ?;, will give us the volume v'. It is clear there is a correction to be made on account of the temperature; if ;; and p' represent the weights of mercury drawn off and t the temperature of the water of the jacket at the time of the calibration, the weights of mercury at 0° which will occupy the volumes v and v', and which, consequently, actually represent
these volumes, are^> (1 + g~™) and jp' (1 + -—•).
It is necessary to add to these volumes v and V the small volume of the capillary tubing outside the vessel in which the water is boiling. This volume was determined by a preliminary calibration. On the other hand, since the temperature of the air contained in these tubes is somewhat uncertain, it is desirable that this volume should be extremely small. In my apparatus it never exceeded ^^j¥ of the capacity of the bulb.
In order to ad^pt the same apparatus for measuring the ra;te of expansion of air under high pressures, the lateral tube op is replaced by the twice-bent tube abed of Fig. 1 [page 128], and dry air is forced into the bulb, while mercury is poured into the t\ibe BI. When the desired pressure has been got in the bulb, the gum mastic in the tube abed is melted so as to close the apparatus hermetically ; the bulb is surrounded with melting ice ami the meniscus is adjusted to the mark a witli the aid of % cathetometer. The meniscus in tjfoe tube BI is brought in lin,e with a second cathetometer. In these measurements the preea\ition$ noted on page o9 [page 129] are followed closely.
After removing the \&®, the water in the vessel is raised to boiling, and mercury is drawn off so o$ to make the level coincide with P.
The height of the raised column of mercury is measured ; it
1 The flow of the mercury is made as slow as may be desired by turning the tap to the proper extent: it is easy to adjust the meniscus in tihis way within about ^ of a millimeter.
141into the capillary part JE7.Fof the tube JOT; the volumes » and v' are then calibrated as usual.
